8o	NITROGEN COMPOUNDS
The coal gas, as it leaves the retorts, contains the whole of its cyanogen as HCN, which is
produced by the action of ammonia on red-hot carbon :—
NH3 -f C = HCN 4- Ho.
Now, at a high temperature, steam reacts with HCN, and reconverts it into NH;J, thus :—
HCN -f HoO = NH-, + CO.
(See Carpenter and Linder, Journ. Soc. Chem. hid., 1905, 24, 63).    Consequently, moisture in the.
coal diminishes the yield of cyanide, and increases that of ammonia.
This is the reason why Mond gas and the gas from coke ovens (where much moisture is present)
always contains less HCN than ordinary coal gas.
In general, the gas from coal-gas plants contain more HCN than the gas from
coke ovens • very little HCN occurs in Mond gas.
Consequently the HCN is principally recovered in coal-gas plant, not in coke
ovens, as it scarcely pays in the latter case.
There are a great many different methods of treating the gas for cyanide, but
we may roughly divide them into two main processes:—
(1)	The old dry process, whereby the gas is simultaneously freed both
from HCN and H2S by passing through,a dry mass of spent iron
oxide (see under Illuminating Gas in Martin's "Industrial Chemistry,"
Vol. I.).
(2)	The Bueb's Wet Process, whereby the gas is scrubbed with a con-
centrated ferrous sulphate solution (see Martin's "Industrial Chemistry,"
Vol. I.).
(i) Dry Process of Prussiate Recovery from Coal Gas.—The spent
oxide, as it conies from the gasworks, contains 35-50 per cent, free sulphur,
10-15 Per cent- cyanide (in the form of Prussian blue), calculated at present as
crystallised ferrocyanide, 1-5 per cent, ammonium sulphocyanide, NH4CNS, and
1-7 per cent, ammonium sulphate. The substance is valued technically on the
cyanogen contents. The mass is usually extracted with water, whereby the
NH4CNS is obtained, together with ammonium sulphate. Sometimes the NH4CNS
is recovered by fractional crystallisation from the dissolved ammonium sulphate,
but where this separation is difficult the solution is simply boiled with lime; the
ammonia gas is thus driven out and collected as described under ammonia. The
solution is filtered from depositing calcium sulphate, CaS04, and it then contains
the soluble calcium sulphocyanide, Ca(CNS)2. This is treated with ammonium
sulphate and converted into ammonium sulphocyanide, thus:—
Ca(CNS)2 + (NH4)2SO4 = CaSO4 + 2NH4CNS.
The CaSO4 separates out and leaves the sulphocyanides in solution. Sometimes,
however, the sulphocyanide is precipitated in the form of the insoluble copper
sulphocyanide, CuCNS.
The mass remaining after lixiviating with water is usually treated by Kunheim's
process of heating with slaked lime, when all the iron cyanide present is transformed
into the soluble calcium ferrocyanide, Ca2Fe(CN)0. The clear filtered solution of
calcium ferrocyanide is now treated with KG, when the difficultly soluble calcium
potassium, K2CaFe(CN)c, separates in the form of small crystals. The equivalent
amount of potassium carbonate, K2C08, is added to these, and thus we get
formed insoluble CaCO3 and the soluble potassium ferrocyanide, K4Fe(CN)0.
The solution, after filtration, is evaporated, and the pBt&ssium ferrocyanide
recovered by crystallisation.
The cyanide-free residue, containing much free sulphur, is sold to sulphuric acid
manufacturers, who burn the mass (see Sulphuric Acid, Martin's "Industrial
Chemistry," Vol. II.), and the SO2 escaping is used for the manufacture of sulphuric
acid.
Between the years 1885-1895 the spent oxide of gasworks was the principal source
of prussiate, but since 1895 tne more efficient wet methods of recovering HCN have
been introduced by Bueb, and so the importance of the process has diminished.

